PATENT ABSTRACTS OF JAPAN 



(11 )Publication number : 11-097243 
(43)Date of publication of application : 09.04.1999 



(51)lnt.CI. HOI F 17/00 

HOI F 30/00 
HOI F 27/32 
HOI F 37/00 
HOI F 41/04 
HOI F 41/12 



(21 )Application nunnber : 09-250571 (71 )Applicant : TOKIN CORP 
(22)Date of filing : 16.09.1997 (72)lnventor : KIMURA KAZUYA 

(54) ELECTRONIC COMPONENT AND ITS MANUFACTURE 




(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate fluctuations in the overlapped area 
between upper and lower conductive patterns due to displacennents by nnaking 
the widths of a plurality of overlapping conductive patterns different fronn one 
another. 

SOLUTION: Laminated on a ceramic insulating substrate 1 are an insulating 
layer 2 made of a photosensitive benzocyclobutene, a conductive pattern 3 made 
of a Cu thin film, and an insulating layer 4 made of a similar resin in the order 
they are mentioned. Further laminated sequentially on the layer 4 are a 
conductive pattern 5 made of a similar metal thin film having a narrow width 
obtained by subtracting printing displacements due to an equipment precision 
from the pattern 3, an insulating layer 6 made of a similar resin, and a conductive 
pattern made of a similar metal having the same width as the pattern 3. Finally, a 
laminate is formed by covering the upper layers with an insulating layer 8. As a 
result, fluctuations in the overlapped area between the upper and lower 
conductive patterns due to the printing displacements can be eliminated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Electronic parts characterized by the width efface of the conductor 
pattern on which it is superimposed in these two or more conductor patterns in 
electronic parts equipped with two or more conductor patterns by which the 
laminating was carried out with an insulating layer on a substrate differing, 
respectively. 

[Claim 2] Electronic parts characterized by the width efface of a conductor 
pattern becoming narrow gradually as the width efface of the conductor pattern 
of the lowest layer is the widest and moreover becomes the upper layer in the 
electronic parts of claim 1. 



[Claim 3] Electronic parts characterized by the width efface of a conductor 
pattern becoming large gradually as the width efface of the conductor pattern of 
the lowest layer is the narrowest and moreover becomes the upper layer in the 
electronic parts of claim 1. 

[Claim 4] They are the electronic parts characterized by said insulating layer 
consisting of ******** NZOSHI do butene resin in electronic parts according to 
claim 1. 

[Claim 5] electronic parts equipped with two or more conductor patterns by which 
the laminating was carried out with the insulating layer on the substrate ~ setting 
~ said two or more conductor patterns - setting - a lower layer conductor 
pattern with the direct width efface of the upper conductor pattern, and a ratio - 
BE - the manufacture approach of the electronic parts characterized by being 
that it is ******. 

[Claim 6] It is the manufacture approach of the electronic parts characterized by 

said insulating layer consisting of ******** NZOSHI do butene resin in the 
manufacture approach of electronic parts according to claim 5. 
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DETAILED DESCRIPTION 



[Detailed Description of tlie Invention] 

[0001] 

[Field of the Invention] This invention relates to the electronic parts which are a 
surface mounted device or lead connponents, such as an inductor (L), a capacitor 
(C), an electric resistance (R) connponent, a thin filnn EMI filter, a connnnon nnode 
choke coil, a current sensor, a transfornner for signals, and connpound electronic 
parts that constituted these on one connponents, in detail about electronic parts. 
[0002] 

[Description of the Prior Art] Conventionally, surface mounted devices, such as 
an LCR component, a thin film EMI filter, a common mode chol<e coil, a current 
sensor, and a transformer for signals, are known. As shown in drawing 5 , on the 
insulating substrate, especially chip mold electronic parts carry out the laminating 
of the insulating layers 52, 54, 56, and 58 and conductor patterns 53, 55, and 57 
of this width efface by turns by the thin film technology by the photolithography, 
the spatter, a spin coat, etc. with predetermined spacing, cut an insulating 
substrate 51 according to the magnitude of each layered product next, and are 
formed, respectively (refer to JP,6-20839,A). 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the laminating structure 
as shown in drawing 5 , in case laminating formation of the conductor pattern of 
the same width of face is carried out, the printing-position gap by facility precision 
is generated somewhat. In this case, since the superposition area between 
vertical conductor patterns was changed and especially a capacitance 
component was changed by the location gap in the case of superposition, the 
variation in a property became large. 

[0004] then, a pattern with the wide width of face in consideration of a part for the 
printing-position gap by the facility precision at the time of carrying out laminating 
formation of the technical technical problem of this invention ~ a conductor and a 
pattern with narrow width efface ~ by carrying out laminating superposition 
combining a conductor, fluctuation of the superposition area between the vertical 



conductor patterns by printing-position gap can be lost, and it is in offering tlie 

electronic parts which raised the property precision for which a capacitance 

component is not changed, and its nnanufacture approach. 

[0005] 

[Means for Solving the Problem] According to this invention, the electronic parts 
characterized by the width efface of the conductor pattern on which two or more 
conductor patterns by which the laminating was carried out are superimposed in 
said two or more conductor patterns in **** electronic parts with an insulating 
layer on a substrate differing, respectively are obtained. 
[0006] Moreover, the electronic parts characterized by the width efface of a 
pattern really becoming narrow gradually are obtained as the width of face of the 
conductor pattern of the lowest layer is the widest and moreover becomes the 
upper layer as one gestalt of this invention. 

[0007] Moreover, the electronic parts characterized by the width of face of a 
conductor pattern becoming large gradually are obtained as the width efface of 
the conductor pattern of the lowest layer is the narrowest and moreover becomes 
the upper layer as other gestalten of this invention. 

[0008] the electronic parts which were equipped with two or more conductor 
patterns by which the laminating was carried out with the insulating layer on the 
substrate further again according to this invention - setting - said two or more 

conductor patterns - setting - a lower layer conductor pattern with the direct 
width efface of the upper conductor pattern ~ a ratio ~ BE ~ the manufacture 
approach of the electronic parts characterized by being that it is ****** is acquired. 
[0009] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained with reference to a drawing. 

[0010] Drawing 1 is the sectional view showing the outline configuration of the 
electronic parts by the gestalt of operation of the 1st of this invention. With 
reference to drawing 1 , on the ceramic insulating substrate 1 whose thickness is 
about 0.5mm To the insulating layers 2, such as benz-cyclo-butene, the 



conductor pattern 3 which consists of a Cu thin filnn on it, and a pan To the 
insulating layer 4 which consists of sanne resin, the conductor pattern 5 which 
consists of same metal thin film with the width efface narrower than a conductor 
pattern 3 which deducted a part for the printing-position gap by facility precision 
on it, and a pan The laminating of the insulating layer 6 which consists of same 
resin, and the conductor pattern 7 which consists of a metal with the same, same 
width of face as a conductor pattern 3 is carried out one by one, finally, it covers 
by the insulating layer 8 and the layered product of about 30-micrometer 
thicl<ness is formed. 

[0011] In the gestalt of operation of this invention, a conductor pattern mal<es Ti 
and Cu spatter film a substrate, and forms Cu thin film by the photolithography 
and plating. Moreover, the insulating layer is formed of spreading, exposure, etc. 
using the photosensitive thing. Specifically, the insulating layer and conductor 
pattern of electronic parts by the following gestalt of operation of this invention 
are manufactured in the following processes. 

[0012] First, the process which forms a conductor pattern is explained. Plasma 
ashing and a reverse spatter wash the whole surface of an insulating substrate or 
an insulating resin layer, and a substrate thin film is continuously formed in Ti thin 
film or a pan for Cu thin film by the spatter. Next, a resist is applied on the 
obtained substrate thin film, and the crevice of the conductor pattern 
configuration for which it exposes, develops and asl^s through a mask is formed 
on a thin film. Next, electric Cu plating is performed, a resist is exfoliated, a 
sentiment or dry etching is performed for the front conductor pattern equipped 
with Cu plating film of a conductor pattern configuration, and the substrate thin 
film of a conductor pattern is removed. Although the top-face part of a conductor 
pattern is also removed a little here, eye NANI with electric Cu plating part of a 
conductor pattern thicl<er enough than the substrate book film and a conductor 
pattern are not lost. 

[0013] Next, the process which forms an insulating layer is explained. 
[0014] After plasma ashing's washing the conductor pattern on the insulating 



resin in wliicli tlie above-nnentioned pattern was fornned and applying furtlier 
photosensitive benz-cyclo-butene resin, it exposes tlirougli tlie masl< of a desired 
pattern by tlie pliotolitliograpliy, and negatives are developed, in this case, a 
conductor - a through hole or notching is formed if needed upwards. Next, a 
cure is performed on suitable conditions, resin is stiffened completely, and it 
becomes the insulating layer formed on the conductor pattern. 
[0015] Since Cu dissolves in the solvent of polyimide and Cu is spread in 
polyimide when using polyimide as insulating-layer material, it cannot apply 
directly. Therefore, it is necessary to form covering metal layers, such as Ti, in 
Cu front face, and a process becomes complicated, moreover, when irregularity 
is in a substrate, irregularity arises also in the insulating layer of the polyimide 
formed on it, and formation of a stable layered product becomes difficult. 
[0016] In this invention, it can apply directly on Cu by using photosensitive 
benzocycio FUTEN resin as insulating-layer material, and the pattern formation 
moreover according to a photolithography is possible. Furthermore, even if a 
substrate is concave convex, since flattening of the front face of the formed 
insulating layer is carried out, it is a simple process and can form the stable 
layered product. 

[0017] The layered product shown in drawing 1 is obtained by repeating the 
process which forms the above conductor pattern, and the process which forms 

an insulating layer. 

[0018] It cuts in the location which shows the formed layered product with the 
two-dot chain line of a sign, and the body 1 1 of electronic parts shown in drawing 
2 (a) is acquired. The body of electronic parts is equipped with the polar zone 7a, 
7b, and 7c connected with an external electrode at a part for top-face both ends. 
[0019] Next, as shown in drawing 2 (b), Electrodes 12a, 12b, and 12c are formed, 
and electronic parts are obtained so that the both ends of the body of electronic 
parts may be covered. 

[0020] Drawing 3 is the sectional view showing the outline configuration of the 
electronic parts by the gestalt of operation of the 2nd of this invention. If drawing 



4 is referred to, on the ceramic insulating substrate 1 wliose tliicl<ness is about 
O.Smm To the insulating layers 13, such as benz-cyclo-butene, the conductor 
pattern 14 which consists of a Cu thin filnn on it, and a pan the insulating layer 15 
which consists of same resin, and ** with the width of face narrower than a 
conductor pattern 14 which deducted a part for the printing-position gap of facility 
precision on it - the conductor pattern 16 which consists of a metal thin film 
[ like ] - further The laminating of the insulating layer 17 which consists of same 
resin, and the conductor pattern 18 which consists of same metal with the width 
efface narrower than a conductor pattern 16 which deducted a part for the 
printing-position gap of facility precision is carried out one by one, finally, it 
covers by the insulating layer 19 and the layered product of about 30 pm 
thickness is formed. 

[0021] In the gestalt of operation of the 2nd of this invention, the conductor 
pattern and the insulating layer are formed like the gestalt of the 1st operation. 
[0022] Drawing 4 is the sectional view showing the outline configuration of the 
electronic parts by the gestalt of operation of the 3rd of this invention. The 
electronic parts by the gestalt of the 3rd operation differ from the electronic parts 
by the gestalt of the 2nd operation by having the configuration which becomes 
large gradually as the width of face of a conductor pattern moves up. 
[0023] With reference to drawing 4 , on the ceramic insulating substrate 1 whose 
thickness is about O.Smm To the insulating layers 20, such as benz-cyclo-butene, 
the conductor pattern 21 which consists of a Cu thin film on it, and a pan To the 
insulating layer 22 which consists of same resin, the conductor pattern 23 which 
consists of same metal thin film with the wide width of face which added a part 
for the printing-position gap of facility precision from the conductor pattern 21 on 
it, and a pan The laminating of the insulating layer 24 which consists of same 
resin, and the conductor pattern 25 which consists of same metal with the width 
efface wider than a conductor pattern 23 which added a part for the printing- 
position gap of facility precision is carried out one by one, finally, it covers by the 
insulating layer 26 and the layered product of about 30-micrometer thickness is 



formed. 

[0024] In the gestalt of operation of the 3rd of this invention, the conductor 
pattern and the insulating layer are formed like the gestalt of the 1st operation. 
[0025] In addition, in the gestalt of operation of this invention, although the 
electronic parts of 3 terminal structures were shown, 2 terminal structures and 4 
terminal structures can also be manufactured to the gestalt of operation of this 
invention, and Mr. Mukai. 

[0026] Furthermore, in the gestalt of operation of this invention, although only 
electronic parts equipped with the external electrode terminal were described, if 
lead wire is soldered to an external electrode terminal, it cannot be 
overemphasized that lead electronic parts can be constituted. 
[0027] 

[Effect of the Invention] as mentioned above, a pattern with the wide width efface 
which took into consideration a part for the printing-position gap by the facility 
precision at the time of carrying out laminating formation according to this 
invention as explained - a conductor and a pattern with narrow width of face - 
fluctuation of the superposition area between the vertical conductor patterns by 
printing-position gap can lose, and the electronic parts which raised the property 
precision for which a capacitance component is not changed, and its 
manufacture approach can offer by carrying out laminating superposition 
combining a conductor. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the outline configuration of the body 
of electronic parts by the gestalt of operation of the 1st of this invention. 
[Drawing 2] (a) is the schennatic diagrann showing the body of electronic parts of 
drawing 1 . (b) is the schematic diagrann showing the electronic parts of (a). 
[Drawing 3] It is the sectional view showing the outline configuration of the body 
of electronic parts by the gestalt of operation of the 2nd of this invention. 
[Drawing 4] It is the sectional view showing the outline configuration of the body 
of electronic parts by the gestalt of operation of the 3rd of this invention. 
[Drawing 5] It is the sectional view showing an exannple of the electronic parts by 
the conventional technique. 
[Description of Notations] 

1 51 Insulating substrate 

2 4 6 8 13 15 17 19 Insulating layer 
20 22 24 26 Insulating layer 

52 54 56 58 Insulating layer 

3 5 7 14 16 18 21 Conductor pattern 
23 25 53 55 57 Conductor pattern 
7a 7b 7c Polar zone 

1 1 Body of Electronic Parts 
12a 12b 12c Electrode 

[Translation done.] 
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DRAWINGS 

[Drawing 1] 




[Drawing 2] 




[Drawing 3] 
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